Biochemical characterization of proline racemases from the human protozoan parasite Trypanosoma cruzi and definition of putative protein signatures.
Proline racemase catalyzes the interconversion of L- and D-proline enantiomers and has to date been described in only two species. Originally found in the bacterium Clostridium sticklandii, it contains cysteine residues in the active site and does not require co-factors or other known coenzymes. We recently described the first eukaryotic amino acid (proline) racemase, after isolation and cloning of a gene from the pathogenic human parasite Trypanosoma cruzi. Although this enzyme is intracellularly located in replicative non-infective forms of T. cruzi, membrane-bound and secreted forms of the enzyme are present upon differentiation of the parasite into non-dividing infective forms. The secreted form of proline racemase is a potent host B-cell mitogen supporting parasite evasion of specific immune responses. Here we describe that the TcPRAC genes in T. cruzi encode functional intracellular or secreted versions of the enzyme exhibiting distinct kinetic properties that may be relevant for their relative catalytic efficiency. Although the Km of the enzyme isoforms were of a similar order of magnitude (29-75 mM), Vmax varied between 2 x 10(-4 )and 5.3 x 10(-5) mol of L-proline/s/0.125 microM of homodimeric recombinant protein. Studies with the enzyme-specific inhibitor and abrogation of enzymatic activity by site-directed mutagenesis of the active site Cys330 residue reinforced the potential of proline racemase as a critical target for drug development against Chagas' disease. Finally, we propose a protein signature for proline racemases and suggest that the enzyme is present in several other pathogenic and non-pathogenic bacterial genomes of medical and agricultural interest, yet absent in mammalian host, suggesting that inhibition of proline racemases may have therapeutic potential.